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m m * 

[0001] :^mmi-i. mm^''-hm^^^mir^mmy-hm^^mi^m^^cm■r:5o 

[0002] I^m'^—hm^<4^—^h7^^i^:^'$' (Insulated Gate Bipolar Transistor ; i^T 

[0004] u^^L. miz.mt]m^^mitm^i-i. m'mmm<Dm±^m^rcib. m-co^^mi^m 
[0005] ^:ix\ ^^mm^^j^m^Am2004-228553-^i:Lm^^tix\^^^x^i:i. ^mi^ 

[0006] ±12 0 :^mnw^Am^J^n2004-228553^■^zm7jk^i^Lrc^mi^m^<D^—hy< 
:^9^:ynTE<D::^^^y^mi$ii-^mi>zm^m-fhtix\^^^±ist>. ^mi^m^'p >L^^^^i^ 

i!)'^Bib^:im^m^nfj:\^^tcib.mi^mmi^^-^xm^jk^B^ir-^mm^i>^o 
[0007] :^mmi'i±f^mm{^&^xfj:^ntch(Dxh'o. ^m^^x^mMM^^^n^m^^^ 
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[0008] ±15 g m^mj7S.-r^fc)sb. :^^m(Dml(Dumm^^^mi^m^i■i. 

^xmmmi<Dm^^<oh±^\'^m2(Dm^xi^i^^m2(D$MmKmmmi(Dm^ 

[0009] mts.f^3^^mi^mm-iim^xh^. m:s.{z.mr^i^xm}^^tixhx\^\ 

[0010] mt^m2^^mi^mm't^m^Mf^^^x■hx^\ 

[0011] mmm2^^mi^mmtm^xm. m^zmmi^K-:>mA,xms^^tixhx\^\ 

. jl3afl5-e^i*)-6^{c{g;<TtjJ;v^ 

[0013] mmmi<Dmmi-i. mmm%:ifi-i.xmmm2^mi^mm±i^j^f^^fix^^. mm 

xh^\^\ 

[0014] ±mB^^mf^-i-^fci^. ^mm(Dm2(Dm.^j^u^^mi^m^n. 

2mmm<Dm2^mi^mmt. ms^m2^^mi^mm(Dmmmm^^mf^^i^t^mlm 
mm(Dm3^mi^mmt^m-r^^^mi^mi^^m^^^mi^m^xh^x. 
mums^mi^mmn. ^i(D:^m^f&^x. ^<Dmmm2i\^mi^mmz^i^^ 

mmmi(D:)7[^tm^-r^m2(D:)ji^izr^^x. ni-mm3^^mw-mi^<DmtE.m2^ 
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[0015] mu^2^^mi^mm:^:mmm^^^inxm. mmmi(D:^\^ii. mf^f^2^^m 
[0016] mm^2^mp^mmi^s,m^Mf=i^^tixisy). mmmi<D:}3m{t. m^mi^m^ 
[0017] ±i5@s^^3tj^ici-sfci6. :^mm(Dm3(Dm.'^j^^^^^mi^m'f-i~±. 

2mmm<Dm2^mi^mmt. mmm2^^mi!i^mi^<Dmmmmimf^^ritcmm 
mmmi^mwmmtmmm3^m^mmimi^nt^mmm2^mi^mm±iicm 
Ei-mmmm±\z.mf3^^th^mi(Dmmt.^mx.^^mPfmi^xh<^x. 
i$it. mumi(Dmmx^-hm^'m2(DW-^xnm^ti. m^^mi^&i^(D^mmn^ 

o 

[0018] ±.unm^mf^-t^f:L}sb. :^mn(DmA(Dm>^^\^^^^^mwm^\-t. 

2mmm<Dm2^^mi!i^mi^t. wimm2i\^mi^mm(DmmmmKwm^titimim 
mtimi^mi^mmtmtE.m3^mi^mmimi^fitcmmm2^mi^mm±im 

mfd.f^2^^mi^mmi'i.mtd.^^mi¥mi^(D'p>Lm\zf^i<D^m<^mmi^mf^^ 
t^^^mi^mw<D^^miz.mt^f^l(Dmm^^mir^xo^m^^^tlt:im2<Dmm 
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[0020] miwmm(Dmi(DmM(Dnmiz.%^^^mi^m^<Dm}^m^^irw-mmxhi>o 

m9M7i^^ir^^mi^mi^(DX2-x2mmmmxh^. 
[m i2]iai 1 iZ7jK'ri¥-mwm^(Dzi-zimwrmmx$>?>o 
[0021] 10, 60, 80 ^mi^m^ 

11 N~m^—:^Mi^ 

12 p^m='i^^i^mi$i 

13, 83 PM^— 

14, 62 N^M^52/^fflJj£ 
15 Nmy<yyT^i^ 

21,61,81 ^^mi^mi^ 
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31 ^^^yi^mm 

32 =iU^^m.^ 

33 hSIS 

34, 64 ^-h^mm 
35 mmmmm 

66 {^Mli 

[0022] ^mm(D^mm(DMmA^m?i^^mi^m^i^-:>\^^xm^m^^xmm^^o 

^MM<DmMX'i-t. ^^#:^^^<!:bTIGBT (Insulated Gate Bipolar Transistor ; 

[0023] (mKDmmmm) 

[0024] ^^^^^^^10(±. I§ll~l§l4(c::^i-j;5{-. ¥^^^S^*:21<t, :n55/^^^31i, 

i^i5^^5'm®32<b. y-hmii33<b. ^~mBm34t. mmmmmsBt. ^m^^. 

3i:. N^M^^-;/i5'^J|Kl4<!r. Nm^<y^Tmm5t. ^ii;t5o 
[0025] N"M'<— ■9«J;tf^y>'^<DNM(m#mM)o:^Mi^^5fet5:$tLfcN 

[0026] P^M=Jl/^^^i|Kl2{i. '^iJ;^{i*/i<D^^^(DPM(^2^«Si)(7)^M#J^Sfet5c^tl. 
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[0027] PM-<-;^Mi^i3fi. Fm<D^¥&mmw^^tiftpm.^m^w-mm^hm^^H. 
nmrnim^Mt. PM^-^ffiJti3i^(c^-v-^/i-d5jf^^^tb^„ p^^-^ffiit 

ISfl. '0nj;t(i*3Mm^^(75jf:$-C-ffM^n-r*5'9. PM^— ^'nIJ^13C0PSi^|ifi!^ 
ii^fi. p'"M:^W^^Jgcl2(D^Mi^MJ:'3iS<. '^!l;ttt\ 2xio'Wa^(D^ 

[0028] N"'^^^5/^ffiiSi4tt, i^m<D^mm^^n^fhtz.i^m^m{¥mm^hm^^iri 

[0029] *fc. i|^^f2|c*^210«t"L^lfi5T?N'^M::i^^2/^^i^l4;iSp^^w_;^^^13{^^j^ 

-;^^^^l3(c:^^fe2)®a<^f||-g•i!iti5^Lr/J^$</.^SJ;5{c?f^^^tbSo 

[0030] mx.a^mw-m'^io(D^>L-n\-t. m2kzm-rx.okz^~vmu3'i. 

10. 5^im,^J^c5J:5{-?F^^^^^TV^-5o 
[0031] ^m-^^^m^lOCDm^yUm^. lEl3{C7j^-rJ:9(-JiPHl»fli35T<^N''M^^ 
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[0032] rrw^M^^s/^5'^J^l4(^®ao»v^^tft0Ji-sfci^). m'O'^oN^m^^^y'^m 
mi4m(Dmm^. N''m^^y^mm4(Dmtm<o^^N^m^^y^mm4rm^(Dm 

i-t^^y^mm3ir(DN^m:^^yi^mm4<Dmi-x. m\^<nm^th^tii!b. mmm 
mm35T(DN'^m^^y'$'mi$ii4<Dm. m'o^oN*m^^y^mi^i4m<Dm^Mm 

[0033] Mci^mai. m2iZ7r:-ri^mi^m^io(D^'L-mx'i-iN'*'m^^y'$'m^i4(Di^Te 

m3\^mit8o%tf£:6. — m3iz^-r^mi^mi^io(Dmm^xi-^. N^m^^-y 

^mi^l4<DmTel' ne n m, l^^m.^^y^W^14(Dm.f^ir^Wi'Del' tt9 u. mX'fc 

[0035] :x.%y^mM31\%. mnM^. '0»J^{^T/U5:^!i'-t.v^y='XAl-Si)^^b?F^^$tlfc 
m^^M31a<i:. mk.\t.^^y=-y'^/i^^'^(Ti-m)f)^hl^^^^intzMMm31ht. 

{^^f9'a-9jlFBm^M35(7)r^Pif45 (1 mT'fcSo 

[0036] :^u^^mm32\±. T/v^=-^M.mt>hmi^^}ri. m4\z.m-rxo\^-p^m.^\^^^m 

[0037] hmiS33«. ^yi^y='>'^/5^b1#^^tb. |il4{C^i-J:9{-N"M^— 
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6 M mT'feSo h®^33<:^'l'iDgfi, 8 ^ mT'fc-5o 

[0038] £;t±<^)1tfig^«g-5^»<*:3g^=-10<^y-hmil33{:iSJE;iSpn^p$tl5i:. 

-<-;^^*^ 1 1 ii^im^Tbmx^ti. ^tcP*m='^^i^^mmi2^^hNm-<~^mmi i 

^y^mi^i4:d'^p^^~-^m^i3{^^i!b^mm<Dm^^'K mmm:iis\^^xN^m=^ 
^yi$'mm4^^^pm^~:^m^i3{z^ib?>mm<Dm-^x'oA^^<fj:^^oi^jfm^th 

muxm^ir^mm^m\^fcm-^xh-:>xhmm^^m:Luz«^j:^o 
[0040] m^it. ^^mi^m^(Dmm^(D^^>y^m^\^m^6o%tL-. ^'\>U(D=^^>y'?r^ 

^\^m%:6o%. 80%. ioo%tmt^'^rc^^<D. ^mi^m^(D^^mi^mi^(Dm. 

i&'^^^me (a) ~ (c) {c^-To 
[0041] ^$5/i5'rH^?it^^6o%(D»-a'(rp^?i^«'fb^^u . neca) tc^-ri^i-. 

[0042] ^v^i?^^^l^^lOO%(7)^-a-. 116(c){c:;^-rj;9t^. ^^^t^^^^i^i'M-C 
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[0043] dixtcMu. ^^y^T^Bi^^soVocom^. m6(h)iZ7jkirxoi>^. ^^mi^m^mm 

[0044] ^tc. ^mm(Dmm<D^m^m^i^. mm'^M^ir^^'t-^^cD^N^m^xy^ 

[0045] &.±mm\^fzxoi^. ^mmmmxn. ^mi^m^iocD^^bnt^n^^m^ 
^mm^tx\ pm.^~:^$MWii3comwjj[^i^m^rcN*m^^yi^m^i4(Dmmt 

[0046] b;5^L. N*m^^yi^mi^i4:<Dpm^~-:^mi^i3ic^is^^mmcom'^^. m^^p 

„ m^i-i. pm^-:^mmi3(Dmw:ff\^i^r^^rcN^m^^'yi$'mm4(Dmmtm 
K(omm<D\^^Tti^^(D^t:^'^ir^:itKX'o.N'^m.:^^y'$'mWii4<Dpm.^--:^ 
mmi3iz.^ib^mm(Dm^^. m^^'L-ux'om^mmm^:k^<ts:^xoi^\^xh 

[0047] ^fc. N^m^^yi^$MWii4(Dmmtm:s:omm(D\^^Tn*^(D^^mmmw:fj\^ 

m^-y^mmi3(DmmTg^m^'p't^utm'f-mm^txm^\^xhx\^\ 

[0048] 0^!9, m:l[k(DPm^~y^mi$L13(Ommmi^i^N'^m^^y'^mi$il4m^^^tlX 
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o 

[0049] ^^(Dpm^—:^m^(Dmmmi^i^N^M=^^y'^^mm0.^t\^x\^ ^^m^xh 

2 

[0051] ^(Di^TttmAE^it-efi. it^^tt^tLfc^H^^^^r^^^SO^i-ej^-I^P^tbSllli/iS, «B 
[0052] i^^^n<O^m^^n=^-\0\%^ m=i-^'h^(0:^%y^W^(r>^—^W^\^^^'^n 
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[0053] ^mm{z.xtm. ^mi^m^(Dmmi^^mtb^tznx-^j:<. ^hi^mm^^ikmtm 
[0054] im2(ommmm) 

[0055] :^mmmmiz.m^^mi^m^6o^m7'--mioiz^-r^ m7it. ^^mPfm^(D6 

^—hmm33^RXfN^m^^yi$'ni^62(D^^m^L^X\^^^o 
[0056] ¥*ft:^^60ti. |ll7~1110{^^i-J;9{-¥^2»ft:S^61<!;, ^^j/^m^Slt, =1 

u^i^mm32t. ^-hmm33t. mmmmm35t. ^-hmmm64t. ^mfmeet 

[0057] N"M-<— ;^fiiiiKiifi. M^itr^'^(DNm(^i^m.m)(D^mmmm^ntzN 

[0058] p^m=^\^^^mi^i2i^. m^tt7tsti:^m(Dpm(m2mm,m)(D^mmmw^^ti 

$tL5o p*m='i^i^^mi^i2(DTmiat. ='i^^^mm32^mf=^^tix\,^?>o 
[0059] PM-^-^fs^isfi. pm(D^m.^^'^ij}:n^titcpm^^mi^m^*^hmfi!^^n. 

^tbSo ^-hmm33{z.i.^\^^mmBE&.±<DmmmM^ti^t. pm^-^mm 

[0060] NSix^s/^T^JgclSfi. NM<7>^|3&!^;jSfetSr$;jXfcNM^#f^^ffli^^^b«i5K$iX 
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[0062] :^^y-^mm3m. T/i-^=-^j>^m^^hm^^ti. N*m^^yi^m^62^(D±mc 

^ni-fx. ^(DK^mcx-pm^~-:^mi^i3=^=^^y'^mm3uzm^\^xh^\'\ 
[0063] =^u^-^mM32\t.^ Tj\^^=^^j^m-h^hmi^^fi. T>^m^y^-^'?m.^i2(DTmzM 

[0064] h«^^33{±, mi^V^:^mt^hmi^^^. mSRXim9\Z7r^-r^0kZ.l^~^^— 

:^mmiti^*m.:^^y^m^Q2t(Dm(OT>m-<—:^m^i3±.\z.i^^)=ii^nmm<D^ 

[0065] {^ttBieett, Fi|x.{±M<y-r^Kd^bt#^$tL. m3-10\Z.7r^^X.0\z:^^y'^mM31 

[0066] ^-vmmmA},^. mmuPr. m^\t-mt^^m{sio )^f)>hmf^^^. mo 

2 

^$ti.fc>5^-h^^M64bi:/?)^f>1t^^tL5o Fd^f^, y-h^a^lli64af*. lOOOA 

tern. ^mi^m^(D^'L-ux^•iimmutitM^l^xpm^—y^mm37b'^Nmic^m 
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[0067] ±m{.tcXoi^:^mm<Dmm<D^^^i^m^60icxtii'£. ^-hmmm64(Dm^^ 
[0068] (m3<Dmmmm) 

'L^ntmmutxm^j:^m^h^o ^i(DmmmmRxfm2(Dmm(Dmm(D^m 

o 

[0069] ^mm(omm^^m^^^mi^m^8o^mll'-'l3iZ7ri•i-o mm-i. ^mi^m^so 

mll^^7Jki-^^mtm'^F-80(DZ2-z2mmmmx^?). /=eib\ miix-i-imM(Dm:^ 

[0070] i|^i«[fls:m^80«, llIll~llI13{C^i-J;^{^^^^*:S#:81i. ^^y'^^mm31t. 

^u^^mM32t. ^-hmm33t. ^—Ymmm3At. mmmm35t. ^mme 

^m^^o ^mi^mmii-i. N~m^-:^mmit. p^m='i^^^mm2t. p 
m^—:^mm3t. N''m^^^y^mm2t. Nm^<yyTmwii5t. ^m^^o 
[0071] PM-<— ^^J^83{±. pmco^mmmwc^t\^fcpm^mwmi^^^hmf^^ti. 
mi2Rxj^i3iZ7ik-rxoi^N~m^~:^mi^ii(Dm^mmz.jfm^ti^o ^^jso 

m!i^m!^tm<nm:^fitc^—y^mm83at. ^mi^m^soommm^mm^ti 
K-onMm^^mmm^^m<jfm^tirc-<-^mm3ht^m^^o ^-^mi^ 
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^^^—:^mi^83h(Dyfmmm^(Di. 2~i. 8mz.mj^-r^(D^'i^\^\ 
[0072] ^(DXo^:^^^mwm^80(D^'b^tmm^t-(:\ pm.^—^m^83co^m'^M^ 
^'^{t:$-i^sr<b{cj;ox. ^~hmm33i^m\:^mi±y!)'^mu^titcm. ^mi^m^8 

^80(D ^ 'L-U(DmmM7bm'p-i-^rcisb . ^^mi^m^80(D^<L->^x(D^m^i&< 
-t^ztt^-^mtf^^o t¥oT. ^^m^m^8o<D'p>L-m^mtm^■r^^t^m<::L 

[0073] N^M3^^5/i5'^*iK62f*. Nm(Dyfmm^mm^tifcNm^mi$^mm^hmf^^fh 
. pm^—p^mi$i83(Dmmmm^^f^^ti^o N''m^xy^m^62n. ^2<Dmm 

'iF-8o<D^'L-utmm^txm^m\^mmi^j^)^^ti^o 
[0074] /£^b\ ^~hmmm34n. m2(Dmmmmtmm. mi2Rm3iz^irX9i^^ 
mi^m^80(D^'L-'^tmmntX'mcm^i^mf&^Mo 

[0075] _hilibfcJ:5{-*^ife<Z>?f^^(D^#^m^80{4. Pm^'-:^m^83<Dyfm!^M 

izm&amm^tifcm. m^^'t^n<Dpm-<-y^mi$i837!)^Nmi,cRiBuc«^j:^ 

m^h<Dmi)mm't^:LtKx.^xmtm^\..mmi^t^±-r^^t^^<^tt^x^ 
[0076] i^^m \-t±.m.t:.^n^M-mmmm\^mhfi-r. tmiE'Rnjt^mfi^-^ 
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[0077] ^y-c. mmi<^±^i^tcm2cDmmmmxit. ^~vi^mm(DW.^^2^m^mt 
^^^m^^m\z.mfxmm\.fct^. :ifi\z.mh'r^^m^±.\^^it^^xh^\^\ 

m(Dyfm^mm^mt^^^mm^mkxmmi-^m^^mi^mifxmm\^tz^ l 
:itn<imhti-r. ^^mi^m^^^m^^rl^\^mi::!t^cxmma.^^io^^:Lt 

[0079] TistilMfi. 2005^2^ 10 B (dttiM^tbfc 0 ;2p=:ffli|#fFtt}02OO5-3488lSt/2 
005^^10^ 6 0 izmm^tlti B *S#Wttll^2005-293802<D^$fe*i?:±3gU 

[0080] IGBT. MOSFET (Metal Oxide Semiconductor Field Effect Transistor 

mit'^^^^m^Mi.x^m^^^^mi^mi'iz.mm-r^^tti-^mxh^o ^^t- 
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mm^m^i^mi^<D^'L^m\iz..mim3^^mi^mmf)mmm2^mi^mmi^^v 

mtE.^mi^&i^<D^mmKi-i.^t&m3^mi^mm7b^mm2^^mi^mmm 
i.xmtd.mi<Dm'^^^i^i^^\^^'m2(Dp\^x^»b?>m2(Dmm7!)K sfriE^i<^'P« 

[2] mtimsi^mi^mmi^mixh^. ^s.iz.mr^i^xmm^n^:Lt^<it^mtir^m 

[3] mt^m2^^mi^mm^•i^mm^^^tl^^t^WMt-r^m^ml^z.^m(D^^m 

[5] mte.m2^mmM^<D^m^mm-i. mm^^mPFmi^<D^'L^uxmMmcm< 
[6] mtimi(Dm.mit. mmm^1f\■i.xmt^m2^^mi^m^±^^Jfm^flxm. mm 

2mmm<Dm2^^mwmmt.mum2^mi$^mi^<Dmmmm\^Jfm^tltlmlm 
m.m(Dm3^^mi^mmt^^-r^^^mi^mi!^^m^^^mi^m^x'h-^x. 
mu^3^^mi^mm•i. ^i<d:^i^(::»ot. ^(Dmum2mmi^mmi:i^ib^ 

mtE.mi(D:)f\^tm.^-r^^2(D:fy0]izr^^x. mf^m3^^mi^mm<Dmf^.m2^ 
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[10] mmmm<Dmm^mwmmt. mfE.mi^mi^mi^<Dmmmmi^j^m^titim 
2mm:m<Dm2^^mi^mmt. mmm2i^mi^mm<Dmmmmm!^^tirz.mm 

mm^i^^mi^mmtmsi^3^mi^mmim^^timmm2^mmMm±i^m 

mt. mtd.mi(Dmmxy)hm\^^m2(Dm^xwm^ti. mtd.^mi!^mi$^(Df^mmnz. 

mtimi(Dmm^'^m^^xoi^m}^^ntcm2(Dmi^t. ^m^^^t^<wmtir^ 

[11] mimm.m<Dmi^mi^mmt. nimmi^mi^mm(Dmmmmi^nm^t\^tz.m 
2mm.m(Dm2^mi^mmt. mmm2^^mi^mm(Dmmmmm}^^tifz.mim 

mf^ml^^m^mmtmmm3^mi^mm^m^ntcm^^2^mi^m^±i^m 
ti^^mi^mi^<D^mmicmmmi<Dmm^^m-r^xoim]^^tifc.-m2(Dmi$it 



18 



[mm 



1/12 



4/12 




5/12 



m6] 




O 





6/12 



[HI?] 



00. 



-> Y 



XI 

A I 



J L 



XI 



X2 



X2 



J L 



61 



33 



62 



Y 



7/12 




8/12 




9/12 



[HlO] 




10/12 



SO. 



81 



33 



83 



Z1 



Z1 

•A! 



Z2 



22 

! A! 



» L 



.. Ji L 



11/12 



[1112] 

ao. 




81 



c 



12/12 




1/1 

?ftt>t(PCT) 



fcX* a *ISfi?3E««fMrb-:lb» 3 T B 6 # 3 



